Abstract. Short-term load forecast plays an important role in the safe and economic operation of power system. Its prediction accuracy affects the power system's security, profit and quality directly. And meteorological factor is one of the key factors that affect the accuracy of load forecasting. In this paper, we put forward enterprise electric load forecasting method combined with grey relational degree algorithm and multivariate linear regression forecasting method. The example shows that this method can get better prediction accuracy.
Introduction
Power load forecasting is, satisfying a certain accuracy, to get the load value of a future time using a set of mathematical method processing the past and the future load system when considering some factors. Short-term load forecasting usually refers to the daily load forecasting for 24 hours or weekly load forecasting for 168 hours, which can provide real-time detection information of the system. Short-term forecasting is of great significance for the normal and safe operation of system. At the same time, due to its short time span, the influence of external factors is more obvious than the medium long term prediction, making the prediction more difficult. So the short-term forecasting has been the most active part in the field of load forecasting [1] . The current main methods for short-term prediction are as follows: load forecasting based on the autoregressive moving average model (ARMA model), load forecasting based on artificial neural network (ANN), load forecasting based on expert system, load forecasting based on the grey prediction model, load forecasting based on wavelet analysis and so on. This paper mainly discusses the short-term load forecasting for industrial users. This paper is divided into three parts: the first part is a brief description of the load characteristics of industrial enterprises; the second part is to forecast industrial power load based on meteorological and product information; the third part conducts the simulation calculation for the prediction method.
Study of load forecasting method based on meteorological and product information
This paper firstly selects the data strongly associated with original data using the grey relational degree algorithm. Then make the original test data and its corresponding grey relational data into reconstruction and standardization. And take the normalized data as analytical samples of linear regression algorithm. Finally adopting the improved multiple linear regression based on meteorological and product information to forecast the industrial short-term power load. Fully considering the key factors' effect on the predicted results, this article builds the short-term load forecasting method based on meteorological and products information [2, 3] .
The preprocessing of the load data with grey relational algorithm
In consideration of the linear regression prediction algorithm can only describe the linear relationship, therefore we should firstly analyze and process the load data with grey relational algorithm to approach linear prediction model [4] . The change of industrial electrical load is restricted by production management, weather factors and so on. So power load L can be expressed as:
Among them, p L is the electricity load of production, correlating with the production plan of enterprise. day is as follows:
Among them, （n-2）represents the number of sections required by industrial process affecting the production of electric load, day. In this paper we only consider temperature and irradiation intensity's influence on load. Suppose feature vector for target day is as follows:
Here, taking 0 F as comparison vector, we can get i F , i =1, 2…30, respectively by calculating feature vector of historical reference through the grey relational coefficient formula. And wo also obtain the correlation coefficient Suppose the index weight is as follows:
Use principal component analysis (PCA) to analyze the contribution value of each feature, then we can get each index weight [5] . First, we should normalize the data, and then get the weight of each feature vector k w .
Normalize the data as follows:
Assuming n reference vectors' each parameter make its characteristic vector equation as follows: 
According to the weight coefficient of each evaluation criterion and corresponding grey relational coefficient, we obtained the grey weighted related degree between th i day and target day. The calculation formula is as follows: 
Multiple linear regression analysis model and prediction
According to the eigenvectors of daily load obtained by grey relational degree algorithm, Fload1,…,Floadn, then we will establish the multivariate linear regression analysis model [6] .
The mathematical relationship between daily load and the feature vector is: 
...
we can get the equation set:
Among them n E is N order unit matrix.
We can get regression coefficient l which makes error sum of squares of  minimum using the least square method that isd of target day. When we get the daily average load, we build grey relational matrix whose eigenvectors are based on production plan information, weather information and daily load, and get some, noted as i=load1，…，loadm. Then we take 24 hours as time period, corresponding to t=0,1,…,23, and build 24 linear regression forecasting models, corresponding to forecasting value of historical most similar days' corresponding history values [7] . 
 
Among them,
... 
Calculation process is the same as solving the daily average power load, so no longer expatiatory.
Corresponding to the 24 hours' load forecasting results of target day, revising the forecasted daily average power load, then we can get the load curve solution of target day. 
Among them, ˆi t p is the correction value of the forecasted daily average power load at time t on the load curve, i t p is the predictive value of regression analysis at time t on the load curve.
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Analysis of examples
Aiming at our research object, the enterprise of data source, eigenvectors built for power load forecasting include 5 kinds of production information and 2 kinds of meteorological information, which are temperature and irradiation intensity. Take number of history day m=15, number of production planning section is 5, evaluation criterion n=7, that is yield of 1# section, yield of 2# section, yield of 3# section, yield of4# section, yield of 5# section, the average temperature of the day, the average irradiation intensity of the day, resolution ratio  =0.5. Get the history data of the enterprise on January 1 to January 15, including production output of the day ,average temperature ,average irradiation intensity and average daily electricity load. This is the data foundation of the simulation calculation. According to the weight coefficient of each evaluation criterion and corresponding grey relational coefficient, we obtained the grey weighted related degree between th Table1. The result of grey weighted related degree evaluation criterion As Table 3 shown, the n top weighted degree days are loadn=11,10,2,15,13,14,6 , and the similarity of these similar day are 81.6%、77.6%、70.3%、67.7%、65.9% 、 63.5% 、 60.0% 、 56.7% 、 56.4%. The data obtained meet the reference requirement of target day.
With equation (9)~ (11), we can get regression coefficient l result and =1 3 0 7 .3 0 8
The daily average load 0d P F l  of target day is 924.6676kWh, the actual load date is 916 kWh, the relative error is 0.0946%, the quadratic sum of residual error is 6.268, and the regression sum of squares is 432.435. This means random error effects much less on the accuracy of the result than i P . To establish the prediction model of the forecasting day, this article takes 9:00 am as example to simulate. Therefore we will use these data of 9:00 at similar days to calculate the load of 9:00 at target day.
Using the grey correlation equation and the results in table 4, we can get the top 9 days most similar with t=9, they are loadm=11, 10, 2, 15, 13, 14, 6, 5, 4. Applying the forecasting results when t=9 to the equation (9)~(10), we can calculate the load of 9:00 at target day. Similarly, we can also forecast load of 24 hours at target day. The Simulation results of Electrical load forecasting results are shown in Table 2 . Through the predicted result, we can obtain data contrast curve of actual and forecasted data.
The simulation result shows that the forecasting daily average load before correction is 22425.368kWh, after correction is 22141kWh, the actual daily average load is 22412kWh, the average relative error is 13.07%. During the working hours, the maximum value of the relative error is 7.86%, the minimum value of the relative error is 0.62%, and the average value of the relative error is 3.3%. During the offworking hours, the average value of the relative error is 19.9%, but the maximum value of absolute error is 5.18kWh, but the minimum value of absolute error is 0.922kWh, the average value of the absolute error is 4.53kWh, so it can achieve better prediction for energy using of target day.
Conclusion
In this paper, we find the more similar historical date as the basic data of load forecasting through Grey Relational analysis (GRA).Then we use multiple linear regression algorithm, and forecast the enterprise short-term power load based on the meteorological factors and product information. The simulation results show that this method is of better accuracy.
